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Abstract: Trypomastigotes of Trypanosoma cruzi appear in the bloodstream through the 
long course of mammalian infection. This suggests that trypomastigotes possess somo 
functions to escape defence action by host animals. Thus many attempts to look for func- 
tional proteins of the cell surface of trypomastigote have been done. Our previous work 
revealed that mice infected or immunized with T. cruzi produced considerably high titer 
of antibodies to living trypomastigotes which were determined by the indirect im- 
munofluorescent test, whereas they did not produce detectable agglutinating antibodies to 
them. This result proposed the idea that trypomastigotes contained numerous antigens on 
their surface, none of which were predominant both in quality and in quantity and were 
distributed uniformly. The immunoblotting using the specific antibodies to surface an- 
tigens of trypomastigote and SDS-PAGE of separated components from living 
trypomastigotes by trypsin treatment. revealed numerous peptides, none of which were so 
prominent, and consequently supported the above idea to some extent. They also showed 
some difference between high- and low-virulent trypomastigotes derived from a single 
strain. These results suggested that the existence manner (e.g. numbers and arrange- 
ment) of surface antigens might play an important role in trypomatigote resistance to 
host reaction as well as functional components. Additionaly, unstained component on 
SDS-PAGE by Coomassie Brilliant Blue and silver stain was predominatly found in 
separated components from high-virulent trypomastigotes by typsin, and it disappeared in 


precipitated sample by acetone. 
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INTRODUCTION 


Mammalian infection with Trypanosoma cruzi is generally initiated by inoculation of 
metacyclic trypomastigotes by insects. Trypomastigotes penetrate various kinds of cells 
and are transformed into amastigotes. They proliferate intracellularly until they fill host- 
cells and are again transformed into trypomastigotes which leave destructed cells. In an in- 
fected animal trypomastigotes are directly exposed to host-defence, but appear in the 
bloodstream through the long course of infection, consequently they must develop some 
mechanisms to escape it. 

At least two types of trypomastigotes appear in mammals, i.e., one acts as a 
bloodstream form because of its low penetrating ability and the other is rarely seen in the 
bloodstream because of its high penetrating ability (Brener, 1969; Meirelles et al., 1982; 
Schmatz ef al., 1983; Kanbara and Nakabayashi, 1983a). Interestingly infected or immuniz- 
ed mice cannot produce high titer of antibodies against trypomastigotes, especially against 
bloodstream forms (Kanbara and Nakabayashi, 1985). Furthermore, the significant dif- 
ference between titers by the agglutination test and by the indirect immunofluorescent test 
characterizes antisera of experimentally immunized mice, e.g., antisera from both infected 
and immunized mice showed negative agglutination titer against living trypomastigotes, 
while they showed 1 : 160 against living bloodstream trypomastigotes and 1 : 2,560 
against living trypomastigotes derived from L-cell cultures by the indirect im- 
munofluorescence. If trypanosomes possess uniformly distributed and predominant surface 
antigens like salivarian trypanosomes, they produce high titer of agglutinating antibodies in 
infected animals. Thus, the above marked difference of sensitivity between two im- 
munological tests suggests that the cell surface of trypomastigote of T. cruzi is composed 
of numerous antigens, none of which is uniformly distributed and prominent in amount. 


To confirm this point of view, the present work was attempted. 


MATERIALS AND METHODS 


1. Trypomastigote preparation 

The Tulahuen strain of T. cruzi was obtained in 1971 from the National Institute of 
Health, USA through Keio University, Japan and has been maintained in mice and 
cultures. Bloodform trypomastigotes were separated from blood cell components by 
repeating centrifugation at 200 g for 5 min, sedimented at 2,000 g for 10 min and in- 
oculated into fibroblast cultures which had been prepared from ICR newborn mouse skin. 
Trypomastigotes which subsequently developed in cultures were isolated by passing 
through a CM-cellulose column (Kanbara and. Nakabayashi, 1983b) and used for the experi- 
ment. They kept strong infectivity to mice and were designated high-virulent 
trypomastigotes. On the other hand, trypomastigotes, which were obtained in the same 
manner from fibroblast cultures after inoculation of long maintained culture forms were 
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Tris buffered saline (TBS), blotted membrane was cut into proper size and reacted with 
the specific antiserum to the surface antigens of trypomatigotes. After overnight incubation 
at 4C, membranes were washed thrice in TBS containing 0.1% Tween 20 by gentle agita- 
tion for 30 min, and subjected to goat anti-rabbit IgG antibody conjugated with 
horseradish peroxidase (Bio-Rad). The subsequent steps followed the direction of the kit. 


RESULTS 


As shown on the immuno-blotting in Fig. 1, the prepared antiserum to 
trypomastigote surface components detected many antigens (nearly 30) in solubilized pep- 
tids of trypomastigotes and also in separated components from living trypomastigotes by 
trypsin treatment. None of them were prominent except a few, i.e. about 28 kDa antigen 
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Fig. 2. SDS-PAGE of separated components by 
trypsin treatment and their precipitates 
by acetone. Separated components from 


Fig. 1. Immunoblotting using the specific rabbit 
anti-serum to the surface antigens of 
trypomastigotes. Original blotting pattern 


of high-virulent trypomastigotes stained 
with amido black 10B (ane 1) and im- 
munoblotting pattern of low-virulent 
trypomastigotes (lane 2), high-virulent 
trypomastigotes (lane 3), separated com- 
ponent from low-virulent trypomastigotes 
by trypsin treatment (lane 4) and 
separated components from high-virulent 
trypomastigotes by trypsin treatment 
(lane 5). 


low-virulent trypomastigotes (lane 1) and 
their acetone precipitate (lane 2), 
Separated components from high-virulent 
ones in different time (lane 3 and 5), 


and their respective acetone precipitates 
(lane 4 and 6). 
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designated low-virulent trypomastigotes, because their infection in mice did not induce ap- 
parent manifestation (Kanbara et al., 1987a). 
2. Separated components from living trvpomastigotes by trypsin treatment 

Isolated living trypomastigotes (4¢08—103 in total) from fibroblast cultures were wash- 
ed thrice in phosphate buffered saline (PBS), pH 7.5 and final sediments were suspended 
in 5 ml of PBS containing 200 ug/ml trypsin (No. 8253, Sigma), incubated at 37C for 30 
min, vortexed for 30 sec, and centrifuged at 1,800 g for 10 min. The supernatant was 
passed through 0.45 wm pore-sized filter (Milex-HA, Millipore) and stored at 一 25C. One 
hundred ml of stocked supernatant was adjusted to pH 8.0 by adding proper volume of 1 
M Tris-HCl buffer (pH 9.0) and to 0.5 M NaCl by adding 2.1 g NaCl and applied to a 
Benzamidine-Sepharose 6B (Pharmacia) column (1.5X7 cm) to remove trypsin, which was 
previously equilibrated by 50 mM Tris-HCl buffer (pH 8.0) containing 0.5 M NaCl. Elution 
was done using the same buffer at a flow rate of 1 ml/min, and every 5 ml of eluate was 
collected in a separate tube and measured for protein content using Lowry’s method. Frac- 
tion containing protein was concentrated in a cellulose tube (Dialyzer Tubing, MW Cut off 
3,500, Nakarai Chemicals) against polyethylen glycol 20,000 and dialysed to 0.85 % saline. 
A part of concentrated sample was mixed with equal volume of two fold concentration of 
solubilizing buffer, boiled for two min and subjected to SDS-PAGE (12.5% gels). Another 
part of concentrated sample was mixed with 5 volumes of aceton to precipitate protein. 
The precipitate was mixed with solubilizing buffer (62.5 mM Tris-HCl, pH 6.8 containing 
10% glycerol, 5% 2-mercaptoethanol and 2.3% SDS), boiled for two min and sujected to 
SDS-PAGE. 
3. Anti-serum 

Japanese white rabbits were immunized twice with 10? high-virulent trypomastigotes 
mixed with equal volume of Freund’s complete adjuvant at an interval of two weeks and 
boosted with 10° trypomastigotes alone two weeks after the second immunization. Anti- 
serum against trypomastigotes was collected one week after the final immunization. The 
specific antiserum to the surface antigens of trypomastiogote was obtained as follows. Col- 
lected antiserum was incubated with trypomastigotes which were previously fixed in 0.25 
% glutaraldehyde in PBS, washed in PBS, incubated in 2 % bovine serum albumin in PBS 
for 1 h and washed in PBS. After 30 min incubation at 37 て trypomastigotes were 
sedimented by centrifugation at 1,500 g for 10 min, washed thrice in PBS and suspended 
in 0.1 M glycin-HCl buffer (pH 2.5) and gently shaked in ice-water for 20 min to separate 
the specific antiserum. Separated serum was immediately neutralized by adding proper 
volume of 0.2 M NaOH and dialysed in PBS. 
4, Sodium dodecyl sulfate polyacrylamide gel electrophoresis (SDS-PAGE) and immunoblotting 

Trypomastigotes, separated components from living trypomastigotes by trypsin treat- 
ment and acetone precipitates of separated components were melted in solubilizing buffer 
and subjected to SDS-PAGE in 12.5% slab gel (acrylamide : bis-acrylamide=37 : 1). After 
that, a sheet of gel was stained with Coomassie Blue or silver stain and another sheet was 
used for protein transfer to a nitrocellulose membrane. After blocking in 3% Gelatin in 
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on the former. Trypsin treatment also produced many peptides from living 
trypomastigotes, which was clearly shown when the product by trypsin treatment was 
precipitated by adding 5 volumes of acetone and dissolved in a solubilizing buffer (Fig. 2), 
but predominant amount of unstained material appeared on the area from 37 kDa to 50 
kDa on the lane of high-virulent sample without acetone precipitation. The material was 
not clear on the lane of low-virulent sample. 


DISCUSSION 


Trypomastigotes of T. cruzi develop functions to escape defence action of host mam- 
mals, thus they appear in the bloodstream through the long course of infection. One of the 
functions is evasion of the alternate complement pathway, that is lacking in epimastigotes 
(Kipnis ef al., 1981; Krettli and Carvalho, 1985; Schenkman et al, 1986). This can explain 
why trypomastigotes are resistant to lytic action of normal fresh serum of various mam- 
mals and survive in mammals during the early stage of infection, but is not enough to ex- 
plain long existence of trypomastigotes in the cource of infection. 

Our previous reports indicated that at least two types of trypomastigotes developed 
in infected mice, one of them was the bloodstream trypomastigote which possessed low 
penetrating ability and low antigenicity (Kanbara and Nakabayashi, 1983a, 1985). In- 
terestingly, both of the mice infected and immunized with T. cruzi trypomastigotes did not 
produce detectable agglutination antibodies against living trypomastiogotes, while both pro- 
duced considerably high titer of antibodies to living trypomastigotes derived from 
fibroblast cultures (1 : 2,560) and low titer to living trypomastigotes dervied from the 
blood of acute infection of mice (1 : 160) by the indirect immunofluorescent test. Further- 
more stained trypomastigotes with fluorescence showed agglutination in various degrees 
because of the use of living trypomastigotes, and the staining pattern and degree also 
showed big diversity. These results suggested that the membrane surface of 
trypomastigotes consisted of numerous antigens, none of which were antigenically promi- 
nent and distributed uniformly. | 

The present results supported this idea. Thus we conceived that the manner of ex- 
istence of surface antigens might play an important role for trypomastigotes to escape host 
defence action, although many efforts to study surface components were facing toward 
search for functional proteins (Snary, 1985a, b). Both of the immunoblotting and SDS- 
PAGE showed some difference between high- and low-virulent trypomastigotes even 
though they were derived from a single strain (Tulahuen). Araujo et al. (1981) also pointed 
out demonstrable difference of protein components of the cell surface of trypomastigotes 
in the 3 different strains. Moreover, the staining character of trypomastigotes by the in- 
direct immunofluorescent test described above suggested that there was a considerable 
variation of the existing manner of numerous surface antigens in trypomastigotes. Addi- 
tionally, SDS-PAGE showed that separated components from living trypomastigotes contain- 
ed considerable amount of unstained component by Coomassie or silver stain, which was 
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predominant on high-virulent trypomastigote and was inferred to be lipid-like component 
because it was removed by aceton precipitation (Kanbara ef al., 1987b). This component is 
suspected to have low antigenicity from our accumulated data (not shown). 

At present the number of antigens and the diversity of their arrangement on the cell 
surface of trypomastigotes have not been clarified but are important subjects to be studied 
for further understanding trypomastigote functions. 
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クル ー ズ トリ パフ ノ ソ ー マ ・ ト リポ マス ティ ゴー ト の 表面 抗原 存在 様式 の 多様 性 
AUR PES, 福間 利 英 , 中 澤 秀介 , 上 村 春 樹 (長崎 大 学 熱 帯 医学 研究 所 原虫 学部 門 ) 


クル ー ズ トリ パ ノ ソ ー マ の トリ ポ マ ステ ィ ゴ ー ト は 長期 に わた り 感 染 路 乳 動 物 の 血 流 中 に 出現 
する . その た めこ の フォ ー ム は 宿主 の 防御 反応 を まぬがれ る 機能 を 備え て いる . これ を 理解 す 
る た め の 多 く の 研 究 は 機能 午 白 の 探 完 に 向け られ て いる . 我々 は 先 の 研究 で クル ー ズ トリ ペッ 
ソー ママ 免疫 また は 感染 マウ ス は , 生き た トリ ポ マ ステ ィ ゴ ー ト を 凝集 で きる 抗体 を 産生 し な い 
Ds, 間接 磐 光 抗体 潜 で は 生 原 虫 に 対 し か な り 高い 抗体 価 を 産生 し て いる こと を 示し た . この こ 
と は トリ ポ マ ステ ィ ゴ ー ト は その 細胞 表面 に 多数 の 抗原 を も ち , その どれ も が 量 的 に も 質 的 に 
も 優勢 な た も の で な く , し か も 表面 全体 に 一 様 に 分 布 し て いる こと は な い だ ろ うら と 予測 させ る . 
抗 血清 を 0.25 固 定 ト リポ マス ティ ゴー ト に 吸着 さ せ , 解離 し て 得 た 表面 抗原 特異 抗体 を 使用 
し た イミ ュ ノ ブロ ッ テ ィ ング お よび 生 ト リポ マス ティ ゴー トト リプ シン を 働か せ 分 離さ れる 
表面 ペプチド の SDS-PAGE と も に 多く の 抗原 蛋白 を 検出 し , 特に 強い 抗原 物質 を 認め な いこ 
と か ら 上 記 の 予想 を 支 反し た . この こと は トリ ポ マ ステ ィ ゴ ー ト が 宿主 反応 に 抵抗 する 一 因 と 
LT, 表面 抗原 の 数 お よび その 配置 の 多様 さ が 重 要 で ある こと を 思わ せる . 更に トリ プン シン 処 
理 に よる 分 離 物質 中 に クー マシ ー お よび 銀 染色 に より 染色 され な い 物 質 が 強 毒 ト リポ マス ティ 
ゴー ト に 優勢 に 認め られ る . 
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